The forward conversion
The conversion from CIEXYZ coordinates to OSA-UCS Lg j coordinates is defined as follows:
• Compute x, y coordinates via
• Compute K and Y 0 as K = 4.4934x 2 + 4.3034y 2 − 4.276xy − 1.3744x − 2.5643y + 1.8103,
• Compute L ′ and C as
.
(Note that L ′ is L in the original article [3] .)
• Compute RGB as 
• Compute a, b as
The backward conversion
This section describes the conversion from the Lg j to the XY Z coordinates and mostly sticks to Kobayasi [2] here. Given L, we can first compute
Equation (2) gives the nonlinear relationship between L ′ and Y 0 from which we will retrieve Y 0 .
for t using Newton's method. It is clear that f is smooth and monotonically decreasing (see figure 1 ), so it has only one root. It is reasonable to assume that t 0 =
3 is a good initial guess for t since the second term in f (t) with 0.042 3 is usually small. Indeed, in practical application it takes less than 10 Newton iterations to achieve convergence up to a tolerance of 10 −13 .
From here, one can compute With a and b at hand, it is now possible via equation (4) to pin down (
to only one degree of freedom, w. The exact value of w will be found by another Newton iteration. The function φ(w) of which a root needs to be found is defined as follows.
Append the matrix A (4) with a row such that the new 3×3-matrixÃ is nonsingular and solve Fortunately, it seems that the function is indeed convex to the right of the singularity. Newton's method will hence find the correct (largest) root if the initial guess w 0 is chosen larger than the root. Since w corresponds to Remark. Cao et al. [1] found that the conversion to from Lg j to XY Z takes so long that alternative methods needs to be researched. They even find that the Newton iterations sometimes do not converge, or find the correct result only to few digits of accuracy. The author cannot 
